The increasing prevalence of under weightiness among young women is a growing public health concern. This paper identified the determinant factors of under weightiness among non-pregnant ever-married women in Bangladesh. Data and necessary information of 16,206 non-pregnant ever-married women were extracted from the Bangladesh Demographic and Health Survey 2011. The chi-square test and binary logistic regression analysis were used as the statistical tools to analyze the data. The results revealed that the women are found underweight around two times more (15.4% in urban, and 28% in rural) in the rural areas than that of urban areas in Bangladesh. Almost all the factors are found statistically significantly associated with underweight for both urban and rural areas. The binary logistic regression model identified the higher risk of being underweight in the younger age group (15-24 years), illiteracy, husband's illiteracy, having more children, poor economic condition, not having exposure to mass media, household food unsecured, and genital discharged women for both urban and rural areas. The under weightiness among non-pregnant ever-married women for both urban and rural areas are prevalent. Therefore, there is a need for public health programs related to nutrition that are able to address both the areas simultaneously.
Introduction
Ever married women are considered the persons who have been married at least once in their lives. Underweight is a term describing a human whose body weight is considered too low to be healthy. Poor nutrition in adults can result in underweight. Underweight might be secondary or symptomatic of an underlying disease. Unexplained weight loss may require professional medical diagnosis. Severely underweight individuals may have poor physical stamina and a weak immune system, leaving them to open to infection. People who are malnutrition underweight raise special concerns, as not only gross caloric intake may be inadequate, but also intake and absorption of other vital nutrients, especially essential amino acids and micro-nutrients such as vitamins and minerals. Body mass index (BMI) is an indicator of nutritional status [1] . The extreme categories of BMI, viz. underweight, overweight and obese, as compared to the normal BMI, are associated with a variety of adverse health outcomes [2] [3] [4] . An increasing trend of underweight is found to be common in many developing countries [5] , including Bangladesh [6] . The underweight is a particular issue for developing countries as it is the first and fourth leading cause of death and disability in the high-mortality and low-mortality developing countries, respectively [4] . Continued economic development, rapid urbanization specifically for the developing countries, globalization of food production and changes in dietary patterns are some of the important determinant factors of extreme categories of BMI [5, 7] .
Being underweight is usually the result of deficit energy consumption is considered as a public health problem. Under nutrition remains a devastating problem in many developing countries over 815 million people and causing more than one-half of all child deaths [8] . The underweight is associated with preterm birth and low birth weight, malnourished children, and poor psychological health, including high mortality [9] [10] [11] [12] . The conditions being underweight or overweight can exist in close proximity, such as in the same community and same household [1] . Such conditions could be linked to different environmental, behavioral and individual risk factors [13] . The BMI depends on many factors like age, education, occupation, household economic status, food habits and sedentary lifestyles [6, [14] [15] . The underweight are susceptible to poor maternal and infant health as well as childhood growth problems and compromised mental development [16] . The higher level of malnutrition among women and female children compared to men and male children in Bangladesh [6, 14] may be associated with a higher level of gender discrimination that exists in all sectors of Bangladesh. Gender discrimination also exists in other South Asian countries [17] . The reproductive health rights of women are also desecrated in Bangladesh [18] . Different forms of discriminations usually start from early childhood and continue throughout their lives [19] . The independent impact of women malnutrition (e.g., due to food and healthcare discrimination) on their babies and children is also remarkable. Generally, gender discrimination, gender roles and social norms can characterize a malnourished mother by a cycle of early marriage and childbearing, the closer birth spacing, and under-nutrition. This intergenerational influence (i.e. from mother to baby) of childhood nutrition suggests the necessity of having a better nutritional status in early childhood to improve the child health in the next generation [20] . In women, being grossly underweight may result in amenorrhea, infertility and possible complications during pregnancy. Being underweight causes increased mortality at rates comparable to that seen in morbidly obese people. Some other factors, such as the mother's illiteracy, low household income, higher number of children, less access to the mass media, less supplementation of diets, unhygienic water supply and sanitation, are also associated with the chronic and severe malnutrition of children in Bangladesh [21] [22] . Therefore, the main purposes of this study are to investigate the urban-rural differentials and extract the associated socioeconomic and health characteristics of underweight among the ever-married non-pregnant women in Bangladesh. Hopefully, this study will enrich available information and contribute to develop appropriate interventions for reducing this health burden.
Data and Methods

Source of Data
The study utilized a representative set of cross-sectional data extracted from the Bangladesh Demographic and Health Survey (BDHS) 2011 [23] The BDHS 2011 was carried out to provide up-to-date information on fertility and childhood mortality levels; fertility preferences; awareness, approval, and use of family planning methods; maternal and child health; knowledge and attitudes toward sexually transmitted infections; community-level data on accessibility and availability of health and family planning services; and prevalence of non-communicable diseases. It was designed to produce representative results for the country as a whole, for the urban and the rural areas separately, and for each of the seven administrative divisions of the country. All ever-married women aged 12-49 years who were usual members of the selected households and those who spent the night before the survey in the selected households were eligible to interview in the survey. The details of the sampling survey design, survey instruments and quality control are reported elsewhere [23] . However, a brief description is given in the following subsections.
Sampling
The sample for the BDHS 2011 is nationally representative and covers the entire population residing in non-institutional dwelling units in the country. The survey used the list of enumeration areas (EAs) prepared for the 2011 Population and Housing Census provided by the Bangladesh Bureau of Statistics as a sampling frame. The primary sampling unit for the survey is an EA that was created to have an average of about 120 households. Administratively, Bangladesh has seven administrative divisions: Barisal, Chittagong, Dhaka, Khulna, Rajshahi, Rangpur, and Sylhet. Each division is subdivided into zilas (districts), and each zila into upazilas (sub-district). Each urban area in an upazila is divided into wards, and into mohallas (an area of a town or village; a community) within a ward. A rural area in the upazila is divided into union parishads (UP) (the smallest rural administrative and local government units) and mouzas (a specific land area within which there may be one or more settlements) within a UP. These divisions allow the country as a whole to be easily separated into rural and urban areas. The samples were stratified and selected in two stages. Each division was stratified into urban and rural areas. The urban areas of each division were further stratified into two strata: city corporations and other than city corporations. Because Rangpur Division had no city corporations, a total of 20 sampling strata were created. Samples of EAs were selected independently in each stratum in two stages. In the first stage, 600 EAs were selected with probability proportional to the EA size, with 207 clusters in urban areas and 393 in rural areas. The survey was conducted in 18,000 residential households, 6,210 in urban areas and 11,790 in rural areas. A total of 18,222 ever-married women aged 12-49 years were identified in these households of them 17,842 were interviewed (98% response rate). Data were collected from respondents during July 8, 2011 to December 27, 2011.
Sample Size Selection
Ever-married women were considered them who have been married at least once in their lives although their current Universal Journal of Food and Nutrition Science 3(2): 29-36, 2015 31 marital status may not be married. The data are presented in the numerator of each ratio is the sum of the number of persons who are currently married and those who are either divorced, widowed or separated. The denominator is the total number of persons in the corresponding age group. The number of women with unknown marital status is excluded from both numerator and denominator, implying that they are assumed to have the same distribution by marital status as the population that reported that status. The BDHS 2011 measured the height and weight of 17,640 ever-married women of reproductive age (15-49 years) from the total 17,842 interviewed women. For analytical purposes, the data was restricted to ever-married women, who were not pregnant at the time of survey. So, pregnant women were excluded because anthropometric measurements, like body weight, increase rapidly during the pregnancy and indicate both nutritional status of the women and growth of the foetuses, and reduce the specificity of the indicator. Women with unusual BMI values (BMI<12.0 kg/m 2 and BMI>50 kg/m 2 ) and women with missing information on any covariates were also excluded from the analysis. After excluding pregnant women, women with unusual BMI values, women aged less than 15 years, and women with missing information on the outcome variables and covariates, the final sample size become 16,206.
Outcome Variable
The unit of analysis of the study is underweight. The underweight status was measured from BMI. Anthropometric measurement weight and height is used to calculate BMI. The BMI is a simple index of weight-for-height and an indicator of body composition, which is defined as follows:
A woman was classified as having underweight if her BMI was <18.50 kg/m 2 and not underweight for BMI ≥18.50 kg/m 2 [24] .
Explanatory Variables
This study used 11 explanatory variables with categories shown in the parenthesis: age in years (15-24, 1; 25-34, 2; 35-49, 3); education (no education, 1; primary, 2; secondary, 3; higher, 4); husband's education (no education, 1; primary, 2; secondary, 3; higher, 4); children ever born (CEB) (no child, 1; 1-2 child(ren), 2; >2 children, 3); current marital status (living with husband, 1; widowed/divorced/separated, 2); oral contraceptive pill (OCP) use (no, 0; yes, 1); currently working (no, 0; yes, 1); wealth index (poor, 1; middle, 2; rich, 3); exposure to mass media (no, 0; yes, 1); having household food security (no, 0; yes, 1); and genital discharged (no, 0; yes, 1).
Statistical Analysis
To examine the relationship between underweight and background characteristics of the women, Chi-square test and binary logistic regression are analysis employed. For statistical analyses, BMI was made a binary response. The bivariate analysis (Chi-square test) was used to find the association between dependent and independent variables. The two binary logistic regression models were fitted for urban and rural areas separately to identify the associated factors of underweight among non-pregnant ever-married women. In logistic regression analysis, underweight (Y j , j=1,2) was treated as the dependent variable.
In this model, the dependent variable is classified in the following way: In binary logistic regression model, 9 independent variables (X i , i = 1, 2, …., 9), viz., respondents' age (X 1 ), education (X 2 ), husband's education (X 3 ), CEB (X 4 ), OCP use (X 5 ), wealth index (X 6 ), exposure to mass-media (X 7 ), having household food security (X 8 ), and genital discharge for the last 12 months (X 9 ) were entered.
The results of the regression models are presented by odds ratios (OR) with 95% confidence interval (CI) for easy understanding of the effects of the associated factor. The Statistical Package for Social Sciences version 17.0 (SPSS Inc, Chicago, IL, USA) was used for statistical analysis.
Results
Urban-rural Differentials of Underweight
A total of 16,206 (5,692 urban and 10,514 rural) ever-married non-pregnant women aged 15-49 years were included in this analysis. The prevalence of underweight according to socio-demographic and health related characteristics are presented in Table 1 .
The results indicated that, 15.4% of urban women, and 28% of rural women were found underweight. The results indentified that the higher percentage underweighted women were in the younger age groups, illiterate, husband's illiteracy, no child, marital life without husband, currently working, poor economic condition, not having access to mass media, household food insecurity, and genital discharged for both urban and rural areas. In case of OCP use, the higher percentage women were seen in the rural areas. However, the higher percentage of overall prevalence of underweighted among women were seen in the rural area (15.4% in urban, and 28% in rural). The chi-square test was performed to find the associations between women's age, education, husband's education, CEB, current marital status, OCP use, working status, wealth index, exposure to mass media, household food security, and genital discharge in the last 12 months with underweight. The underweight is statistically significantly associated with all the aforesaid factors except OCP use for the urban women; and except current working status for rural women. Table 2 represented the estimate of binary logistic regression coefficients (β), odds ratios (OR) and 95% CI for OR. In the fitted models (Model 1 for urban area; Model II for rural area), out of nine predictors, seven factors for urban areas, and nine factors for rural areas were identified as statistically significant predictors of underweight. Genital discharge of women also shows significant effect on underweight. Urban women who had genital discharge in last 12 months have 1.588 times (OR: 1.588, 95% CI: 1.273-1.981) more risk to be underweight than those had no genital discharge, whereas among rural women who had genital discharge in last 12 months, the chance is 1.264 times (OR: 1.264, 95% CI:1.105-1.446) more compared to those who had no genital discharge.
Determinants of Underweight
Discussion
The present study demonstrated a clear difference in the prevalence of underweight between urban and rural women of Bangladesh. While observing from different socioeconomic and demographic perspectives, the present study showed that, the prevalence of underweight was always higher among rural women than that of urban women. The results revealed that the prevalence of being underweight is gradually decreasing among ever-married women in Bangladesh. The under weightiness among ever-married women has decreased from 34% to 24% from BDHS 2004 to BDHS 20111. But, the overall prevalence of being underweight among rural women is around two times more than that of urban women (28% rural, 15.4% urban). Our study results are found consistent with the results of the other studies [25] [26] [27] .
Age was found significantly associated with underweight among women in Bangladesh. The present study found the higher prevalence of underweight among young women (aged 14-24 years) and it decreased as age increased, which was similar with the findings of other studies conducted in Bangladesh [26] [27] and India [28] .
Among urban and rural women of Bangladesh, the lower educational level represented the higher prevalence of underweight. The finding of the present study was similar with the findings of other studies conducted in Bangladesh [25] [26] [27] , Ethiopia [29] , India [28, [30] [31] and Sub-Saharan African countries [7, [32] [33] . This is because educated women were more conscious about their diet, food habit, personal hygiene, were able to take independent decisions [34] , and have had greater access to household resources. In the reproductive aged women of Bangladesh it was observed that, education level was positively related to the better nutritional status [34] . Like women's education, educational level of their husband is also associated with their nutritional status. The findings show higher prevalence of underweight among women with illiterate husbands. The CEB was found as a significant determinant factor of underweight of the respondents and it was more prevalent among the women who have no child. This finding supported the results of the previous studies [25, 34] . OCP use reduced the vulnerability of women to underweight, which is also consistent with other studies [25, 35] . The study results revealed that, widowed, divorced or separated women were found more underweighted than that of married women, which is similar with the findings of the studies [25] [26] [27] . The currently working women were found more underweight in both the areas, which were found consistent with the studies [26, 28, 34] . Wealth index showed an inverse relation with underweight. There was a strong association between poor socio-economic condition and underweight. This study noticed that, the prevalence of underweight decreased as with the increased of economic status. Because of poor people cannot buy expensive nutritious food items like meat, milk, fruits regularly. Several recent studies in Bangladesh [25] [26] [27] [34] [35] and worldwide [14, 15, 36] also found the similar results. Importantly, national income contributed to increase literacy rate, dietary food intake, preserve food, etc. which consequently increase life expectancy [37] [38] [39] .
The study results confirmed that, women who have had accession in mass media (reading newspaper, watching television or listening radio) were comparatively less underweighted. A study in Bangladesh found lower prevalence of underweight among women who watch television and read newspaper or magazine daily [27] . Food insecurity is common among the poor households in many developing countries which contributed to nutritional disorder and poor health among the household members [40] . It is found associated with lower macro-and micro-nutrient intakes, lower intake of fruits and vegetables, and lack of diet diversity which contribute to higher prevalence of underweight [40] and can affect health either directly or indirectly through under nutrition [41] . The study obtained higher prevalence of underweight among women of food unsecured household. Similar result was reported by another study in Trinidad [42] , where authors found significant association of food insecurity with underweight. Women who had genital discharge in last one year were more undernourished; because, vaginal or genital discharge makes women more suspicious to underweight.
Conclusions
The under weightiness among non-pregnant ever-married women for both urban and rural areas were found prevalent. This study identified strong urban-rural differentials in the prevalence of under weightiness among ever-married non-pregnant women. Respondents' lower age, less or lower education, husbands' less or lower education, low income status, less access to mass media, household food insecurity, and genital discharge are identified as the determinant factors of underweight. Special nutritional program should be provided substantially for reducing underweight in the age group 15-24 years. Public health interventions are clearly needed to reduce the prevalence of underweight among rural women in Bangladesh. Awareness programs about the consequences of underweight including prevention activities should be provided in the schools, the work place and the community. Systematic monitoring and surveillance of nutritional status especially in the rural areas are also important to address the problem of underweight. More research is needed.
